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(54) DISPLAY DEVICE AND ITS DRIVING METHOD 

(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a display device and its 
driving method in which stable discharge is always executed 
even through the lighting rate of discharge cells is varied. 

SOLUTION: In the method, the lighting rate of discharge 
cells for every subfield is detected by a subfield lighting 
rate measuring device 4 and subfield lighting rate signals 
SL are outputted. Overshoot waveforms of sustaining pulses 
are varied by a scan driver 6 and a sustained driver 7 in 
accordance with the signals SL. 
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[0 0 8 2 ] Mr^TC{C*5l^r. M^ft-^-S 2:6^ 

[0 0 8 3] ±.u<r>mr^^mnmm{z.:i6\.'^xmK^mi.rf 

ili^/Vu;^ p s u ^rffi^oi^-;:^ X 1 3 {cSi;bp-r 

[0 0 8 4 ] ^rr', H 3 {C^-ri^J?^7"^ K^'f-'^tC 

[0 0 8 5 J 3 {C^-ri^:^x^ > K^'r''<l^, _btB(7:> 
J: p^^t^J^^^m-r-Sr ^;&^T-# So -r^i^trj-^, PDP 

li^^/^yPJ^P s \x<D^%Tii^^^\^ h^^-v^^^ 
<S^Q 2i)^:r>-r'5:i^:l^ct 19 ^1 # ffi ^nTllIiR:^ vv^^- 
i^C 1 (c#x.*btt-5o — j^^/^/i-:^? s uOir-^± 
h^^^v^:^^Q l;6^:tvLrPD P 8 O^efe^ 
-fe:/H 4 ^|g®i-rSo ©1151=1 -Y/i-L 1 , L2 

(Cl^, h ^ Vv^J^^J^Q 1 ^Sr^Ur , lHIlR:II^-•r>i^C 1 

[0 0 8 6 ] bfc;5^or, t2^5feom;'3lHliR[HlSS^tt:iS-r 



h^Vv^^^Qld^lHjitsi^rY/UL 1, L2ioJ:r//^ 

[0 0 8 7 ] ^fc, :t-^<—-y=^—\^^^(r>wm^z.x-^ 
xiAm.±^\^i 4XMiMtmitii.titt . +i^fj:MLm,mm 

[0 0 8 8 ] ±t^<Dmmz.XK^ . ^U^tltzM^tMEE. 

m^^hm^^ti^m^t^m\^^x:t-^<-^y^- hmm 

\Biui^m<o\^±t^wi±-r^c tt^x^ ^<DX\ m»m 
t}^mi^<i&m'r^^ti!}^x^. mm±mi!bxmm^j:m 
^mwi^^m-r^ztt^x^^o /i^*5, M.'nm\c};t:^\:^x 
mi^^mt^'^tji^^m'^n. -^mM&mvRi, vr2 

[0 0 8 9 ] ^fetC, JifS(7>^ 9 (c^^^n/cif^^x^ 

h^y^ y«Dmn^</i^:^ (Dvmwsi^iz.-^^^xmm'r m 
»iii>f^ 8^ -r s CO [§ r- ^ s o 

[0 0 9 0 ] ^Si^:/>^-^-/i- K(c:^^^r, 

jEMVRl, VR2(DmtlMEEf)^V s n sX 4 Xy):k^ 
<^tl. m5(D (a) tC^-r<t 5 (-i^Sl-'^/^^P s ut7> 

[0 0 9 1 ] .^^iT^^^/j^^ v^^-g-. 

K;;^:tT^ft-§-S LtCj; D ^^mmaiVR 1 , VR2(7>^ 
&t^V su sy4XK)yb^<^ti. gl5C0 (b) tc.T^-r 
0 tClgtb-'^/i-;^ P s u (7)^ltI;^^/J^^ < ?ttSo Lfc:d^o 

tj:<. m^mti^i^m-r^^tt^x^^, 
[0 0 9 2] ±15(7) J: iii 3 tc^-t-i^;^7"^ V 

/u;^ p s u co;^— v-^— b^^<r>mm^^it^-^h 
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[0 0 9 3] ^(c. m 1 {c^-r:;^^X-77^^ 

« J* ^ ;^ -r [Hi ^ lii r- ^> s o 

[0 0 9 4 ] 6 (c^-r i^;^ X ^ :y¥'7^ ^<tmz t-^ 

iX. "^^^J^^lVRl, VR 2:d^@jSa^v 1 , V2{C^^ 

[0 0 9 5 ] faet^/T^-TJ: 5t-, '^'^^^^y^^i^::^^ 
VLI^, y - KN 1 ^ KN 2 ^(^r^tcg^^^H, 

[0 0 9 6 ] :^mx*\^. -51^^ V<^^i5^>:^^V L:6^-r 

:^^Q\, Q2. KD 1 ~D 3:fcJ:r/mEEa^V 

1, V 2:6^;^— h^^^tc^i^ mjEa^Vl 

[0 0 9 7 ] 117 1^. ll6tC^-r'^^^>^^^5^>':^^ 

<7)— €^>j^^-r[H]ssiaT-^So mi \z.7f^-t'^^^ i^^^ ^ 

^SWl — SWn^^tTo lEJiR^-Y/L-LR 1 :^sj:t/^^ 
y^SVfW^J— KN 2 — KN 1 i: Offl (CiE^Utcg^ 
m.^K. i^^I^^tdHHR^r-r/WL R 2'-L R n^ai:t/;^ 

5/^sw2'-swn:d^-^n-^'ny — kn 2 ^ y — kn 

[0 0 9 8] [HllR^^/ULR I'-LRntT?^ 

;^{ii<!: LTl^. tHliR^-r/i-LR 1 o-r >yi!^^$^>':^fll^ 
LO, tH]iR=J-r/ULR 2coY>'y^^^>^;^{it^L 0/ 

2, t5]Jl3l:3^/ULR SO^V^iJ^^^^^J^M^L 0/4. 
[DjltX^' -f/l-L R n 0>f ^'^^ ^ L 0/ 2 

""^ ir-r-S^. 5'f^SWi'-sw2<7)l8F^^^^^a 



= Z<Dm^. LO, LOX2, LO/3, LO/4, L 

0/5. L o/6(7>6^^o-r v^^^ v;^f^I^e^•r 
[0 0 9 9 ] fj:^. ^iy:^'^<omm^. _b 

[0100] ±.t^<DX 0\^mf^^tirz%2<Dm<O'^::^'r 

> \^y^^«nmn^'^/i-:^p s u<r>mmW}Yf\^^\^^xm 

1^, ^4 >^:>^i^rtJil^ uytlli 3{:i^-t-^;^r ^ K^^ 
[0101] ^-5i^:/:7>f-yu K(7?^.ff ^;&5::#c# 
(a) {c^-rj:5{^. h^gji^oj^S^T 1 

[0102] ^:lT^:2»^^i^^i^®^. 

V L 7 ^ —/I- K/^:)T^ft-^ s L \zi^^ 
-< :^y^t5'>'>«^M^/J-^ < [ISO (b) iz.Tr^'tXo 

[0103] ±u<7>x ^6 V 
^y<x\^. -^-yy^-zi^ t<Dj^.'):Tmz^.\:.xmn^^ 

m^rro:Ltt^xt^tth\z.. m^m.ti^i&ML-r^^ 

[0104] ifelc. 1^1 {c;^-f ^^X-r-x^ ;:^:/u-t' 

(Dm(^mf^^^-r\^^mx'^^o 
[0 10 5] n 9 > KT>r , [ii3{c 

Q 3<Di'tt> V tcm;^[niiR[His§PR:&^y- KN 1 

:=r">^<— v-^— h(Hi[^os(o«T^mjEa^vR 2*5j: 



- 10 - 



cor-, m-^'^\z.\^m-n^^H\^umf£mm^^B^ 

[0 10 6] ig!9{c:^-rj: 5(^, ^;^?(h1iR[hIS&P R(^, 
[0 1 0 7 1 a:;^[iliR[MisSPR(7:>fcl5;'jiSii, y-KNi 

-<-;^mjEV s b;6^^;tJD^ix5o -^MiiS^ V 3 y — 

E.mVR 2:i6XX^miSL=i>'r>-^C 1 {C-<— >^^SV s 
b^m^-r^. h^Vv^^^^QSI^, -iSd^y- KNl 

[0108] ©iR^^v^VifC 2 KN7^SE±t!l 
i^^^(7>Pfl{c^^^n^o y- FN 7 i: FN 6 
rfltcf^ Vv>;:^^Q 6:i6XXJ^y^:t- FD 5:6^ii:^iJtc 
S^J^^n, FN6 FN 7 ^(7>Ffl{c:i^>^^;r- 

FD 6:|oJ:U^ h7 Vv?;^^Q 7 iS??iJ{c^Jg^^ ttri^ 
-So h 7 Vv^j^^J'Q 6 t7:>y- htcl^, »JtSJfti§-S 6 

A;^^iX'5o SitJi^'f /i-L 3 1^, y-FNii:/— FN 

6 ^or^tc^^^nSo 

[0 10 9] *:^JT-|^, 1;;^[HliRlHl£SP R;d^S^igi5^ 
^(^=fe^L, h^^v>>^i$^Q 6, Q7, y>r;t"FD 
5. D6*5J:U^[H]lR^>'7^>i^C 2:d^^^S^i2Sj^S 

^^L, ^<7:)ftlico^i^iil 3{c^-ri^^7^^ F^-Y/<^l^ 

[Olio] IllOf^, 119 >- F^ 

Iil9(7)y — FN 1 (7>miE (J^^-'^yUy^ P s u) ifcj: 
U« h ^>v^:^^Q 1 , Q2, Q 4 ~Q 7 (CA^/^tlS^J 
Pft-§-Sl, S2, S 4~S 7:65^^ix-5o ^J^3 
ft-^Sl, S2, 5 4 — 571^, -t^:/:7^"/^ F^S§i 
3A^ti^:^7^'r V Fv^/-<i2iij«®ft#US ^ LrfcH;^! 

[0 1 1 1 J ^-r. ^F^TAtc:fci^T, mmm^s 
^<7>^#, $ij^ft-§-s 1, S2, S4, sm^ix'eri 

ti U^j]^\Z.hKf . h y>'i>:^i^ Q 1 . Q2, Q4, Q 

7 1^:^:7 LTV^So Lrc:6^oT, l^iijl ^/^^ >'-t^ c 2 
b'7>'i^:^^Qe:ioXXJ^^^ FD5^^M.Ty— F 

\z.x^i.c^m\zx FN 1 <Dm&i)^mhf)-\:L±^ 



[0 112] CwT, FN7C0mffil^, -c— 

V s b O 2 1 (C^^^n, y — FN 1 O^ff li, ^ 

HB^t^JiV s b J: t5^^<Sv^mia^'rii#-rSo C 
6. y-Y^r— FD 5*5 J:U^[HllR3^/UL 3 ^^>LT/-^^- 
[0 113] ^ktc, ^FaTB(c:^B^^r, «JWft-^S4;6^ 

bfc^d^oT, ma^ffi^V 3>6^ h^>'v>:^^Q4^^^rLr 

y- FN 1 {c^^^g^n, y- FN 1 
[0114] mz.. »FflTCt^^i5^,^r, *J»ft-^s 1:6^ 
S 4 :&^c3 r> u^/Kc/^ 19 h 7 Vv^;^<$^Q 4;&^:^7-f So 

u«y>f FD 1 ^^Vury " FN Kc^^^nSo :i 

FD 4 l^^fg-it-f . -Y L 1 , 

L 2d^^ t>tCL C^^iilf^tctF-^-rSo Ufc:d^oT, tnl 

Ll, L 2(D^f^^ l^C^mif)^^^ 
LC^^(OjS]^:6^M< , y — FN lomjffi^d^^d^ 

[0 115] :lCX\ '^m'M.&mVRl, VR2(DWM 

(omtim&n. ^n^*ti v 0/4 tc^^^n, y-FN 

3<Dm&\'i. ;^mffiVsb. •5J^ig;;EMVR 1, V 

R2<Dmtim&v oX 4^^tit'inm^L.tzm& (vs 
b4-vo/2) y- FN 1 M'm.mii^ 

^ ibt^ V ofcttii#-r-5 (V s b + V o;&^±fB(7)V s u 
yu^-li^tciJ: D^ffifeT^^^U, v s b + v o J: 19 

i^) o y — FN 1 O^EE;&^SfmM*^mffiV s t^r^x.^ 
^S^ir/H 4(7:)*i^^«c^;fi^|gi§^n, 

[0 1 1 6 ] y-FNio 
mffif^^lKb. SfemM^mffiv s t J: Djg:< /j^So ^(7> 
i:^, *femmi?^l^, y- FNi<7?@j£;&^^::^e'-^'mm 
(CM LT b^^ignr b^^fit^ ^ S ^ 
^:>'i/{ci^y— FN 1 (Dm;E:d^-rT-{c ^(tlj: 

*9{s< ?ttoTi^-5/c*^>, 'ii^^(Dmm\Bimz,x^Mcm.mm 



- 11 - 



[0 117] m^. ^r^TDtcrjai^T, mmm^-s it^ 

\t^h'7>iy::^^Q 2 joJ:tPy^;^-— KD 2^:;rLry 
— KN 2(C®^)fS^n6o Z.iDt'^. [HllR^></i-L 2 tCli 

/UL 2 ^2rtSix5mjf£i^^J|iS^n, miR^' Y/l-L 2 I^L C 

f^tc^^-r^o Lfc^&^-or. iHiiR^-r/^L 1 , L2(7)'g- 

^^>':^ffitcj:i9 LC^Sd^^^U, LC*Scojf]^;6^ 

[oii8l:icr% y " KN4 co^jEi^, "^T^-^mai 
VR 2(cJ: ;^mmv s b J: I? V o/4/f*ti^t^m 

mz.\^. tUSSF^oS^Lfife^t^J: V s b <i: i^-^^i^i^m 

[01191 ^ktc, ^f^TEtcrJol^r, Wffllft-^S 2;&^ 

Lfc:&^oT, [HiiR^VT^vi^C 2 h ^ Vv>:^^Q 7 48 
iR^-Y^'i-L 3:isj:U«^N'^./^^fiC p J: ^ L C^Stc J: 

y- KN ioms:&^ytb^^tc^r-t-5o 

[01201 :iCT% y — KN 7 (DmEEt^, lali&^r V-x 
>'i^C 2tcj: I? V s b/2{^^^^nrt/^So Lfc:d^o 

So 

[01211 ^ktc, MfflT Ftc:^o^/^T, «ffllft-§^S 5 

S 7 d^u i^^/Kc/jT 19 h^>'v^;^^Q 7>&^;^>'-t-So 
bfci^oT, y— KN 1;&^ Vv>;^^$^Q 5^:fM,T^ 
^i^^tc^ig^^n, y- KN 1 (7>mjE:d^^^{C|^r 

[01221 JitS(Oiiif^^ai^Sgr^{C*5lNTiS*3i^Utf 

1 3 tcEn;&D-r 5 C i: So 

[01231 ±f50j: p{c«^^ti,fcih^7^-r >' 



K7 Y/<o^^^/v^;?^o$iJ^®If^(col^Tm8B-r5o m 

^ ill ^ Ift §^ -f 5 fc i^xn la r- ^ s o 
[0 1 2 41 *?Si^>^:7>r--/i- Ktc:|oi^r, M.jf:^mi}^i^ 
#1.^:©^, i^:/:7.r-/uK;^«r^ft-^SL(:iJ:0"5j^^ 
jESlVRi, VR 2oai;^^ffi:dW 0/4 J: >9:;k:#< ^ 
n, (ill 1(7) (a) {c^-r J: ^t-i^SJ^-^/^^ P s u(7)Jb 

M^^^iEV s t ^^x.S:^"''<- v-^-- ha5^:&^:^# < 

[0 12 5]-:^. M.nmt^A-^\^^m^. ^^y^-/\- 

K^:lT^ft-^S LtC^t »9^^mjEaiVR 1, VR2 0m 
0/4 J: < ^11(7? (b) tc^-fj: 

5 (-I^Si/-^/^^^ P s u (75±^<7)fg®i/-^/L.;;^(7)^[fS3dVjN^ 

[01261 ±M<r>^ o\z.^ H 9 K^ 
/i^;^ p s u (7>±^(7>|giii/^/^;^ (7) ;r v^^— 

[01271 ^fetc, m 1 ic^-rr^X-^v^^ 

ifu^mmz.mm^kh^^:^^'^ v K^^/-<(7)m4(7>«?<j 

[0 12 81 mi 2(C^-rf-:^x^ V K^^/^^lii9fC 

1, L 2:ioJ;U^y-Y:^- KD4:^^-t^:/:7^-/^ K^;lT^ 
ft ^ s L ^ * t S ^ ^ V y ^ >- ^5 V L t c ^ S ^ 
ix, "r^mjESiVR 1 , VR 2:&^^jEaiV 1 , V2(c^ 

[01291 lil 1 2 \z.7T^'fX 0 "^^-r vy^^v-;^ 
^vLi^, y— KN 1 i:y — KN 2 ^opatcg^^^n, 

M^^<l^^-itSo ^EEillv 1 1^, y— KNS^y—KN 

4 ^(7)r^{c^i^^n. m.&v A^mti-r^o m&m 

V2t^, y^;^— KD 3or y — K^ y — KN 5 <i:or^ 
{c^J^^tv, mEEv 0/4 ^m;^-rSo ^^^^^^^^5^ 
:y:^^v L(7:>mf&n. S 2 o^iJ(7)i^;^x-r v K^^/'^tc 
>^i/^fct>(7)^l^^r-^So 
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(0 1 3 0 1 ^^tjr-l^, -5j^-c>y^ i^>:^^vi.i}^^ 

[0131] ±U<DX 9{C^^^nrc^4 (7)^^J(7>i^^X 

B^-r-So Hiaii, ^ 1 2(::^-f i^;^7'-r > K^></<(7) 

i^^/^/u;:^ P s u(Dmmmrf^mm-r^f:ii!b(Dmmmx' 

f^i^. 111 o^>^»/^rmPJbfr^9tc^-ri^;^x-Y 

[0132] K(7)^;iT^d^:^# i^:^ 

ff-^SL{c^t:;CT>r>'y^^>'^M^::'c# < L. 013 
o (a) tc^-rJ:5t^, lt^^/^/u;^P s u(DJilS:ofg®j 
/^/u>^(7>;t — — v^^— h2S^OM)^T 1 ^i^fi:< fj:ho 

[0133] ^Mmi>^4^^\^^m^. -^m-f 
^ v^ij^^^-^^ffi^/j^^ < Hi 30 (b) iz^-rx 

[0134] ±I5(7:>J: Ml 2 {c^•ri^;=^7"^ > K 

[0135] m 1 (c^-f :/^X-7T^^ >^:/u>r''^ 

oi/^rf^B^f -So 12141^, H 1 {c^-fT/TX-^v^^;^ 

[0136] la 1 4 {c^-ri^:^ X -r :/ K ^ ^< i: H 9 

1, vK2t^n&mvi, v2tc^H^n, ms^is^v 

3:6^'5r^m)EJ^VR 3{cS^5^n7t^r*^i9 , ^(7)fdlC0 

m^j^^^'^^^^^^xiD^nmizmm-rho 
[0 13 7] mi 4(c^-rj: -^i^mffa^vR 3 



^ma2^vR3l:i, ^m<7>m:hn,&tl.X^-:^m&v 
s b^mtl-r^a MEEMV l\t. /-KN3i:y-KN 

4 i:<7)F^{cg^^$n, -^ffiv o/4 ^m;^-r5o m.&m 

[0138] *^'J^C:fc^^T. -^mn,E.mVK Ztm2(D 
^ > \''y^y<tmmX'^^o 

[0139] ±IBOJ: =?\zmf^^tif^-^:^'r^>' 

I5t:i, mi 4\Z7Ti't^^'r^ > ^«Dmi^^</^:^ 

<DmmW}rf^mm'r^f:ii!b<r>^^mxp>^. /.^i^, igi 

[0 14 0] ^-5i^-/:7^-^/u K{c*5i>r, 

jSa^VR 3 otii;^?ma;6^v s b ct "9 < 015 
(a) (c^-fJ: 5 tciga^^v'u;^ P s uT^t^S^i^Si 

[0 14 1]-;^, A'Xrmt^^b^\^^m'^. 
YM.'nmt%si.\z.^ i9-5i^mjffiMvR z(Dn&t^y s 

h X, ^/J^^ < li 1 5(7> (b) {C;^-t*cl: 5 tCiESD^^ 

/u-;^ P s u (75S^|gSi/^yu::^(7)tg(|ii (^iEV L) 

So 

[0 14 2] ±tBOj:5(-, H 1 4(c^-ri^:^7'-< ^ K 

^>f/-<r-i^. -^^y ^ -j\-¥t:t(DM.'):^m\z.^^\:^xmn 

[0 14 3] fS:-^. }LU<om^MX\^. ADS:^5C{^ctS 

r t> 1^ p§ { ^ >^ ^ n ^ m -fe / ^ :tr ^ <^ ffl -f s :i ^ 
fc, ±taomBjT-i^, ^■^_h;d^i9S^tca:m^-t±-^:E^i4 

[0 14 4] ^fc, ±f5C0miBT-|^. ACM>^^X-7-7^ 
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1^, 7^v>:^/U^ T^-'^'l':^ (DMD) ^^l/^TtT^v^^ 
/i-^^ H^n-ir i/^g (DLP) ^*C>bf^^tciS 

[0145] 

(0 2 1 gl 1 (c^-f ':?"^X-7T^-r >^>^u-f /-^^./u^lgtc 
ffl 1/ ^ ib tb -5 A D s :^ 5t ^ m 0J -r S fc at> (7> lEl 
[113] gl 1 tc^-r^/^X-^v^'-r ^:/t-^/-^^>yuS5^g{c 



« ffli lb ^ -r 5 (7? K ?!0 11 

[He] U 1 tc^-r:/^X-7^^ 
©SSI! 

[US] H 6 fc;^-f >' K^-f ^•<(7:>i^^^'?/L-:^<75 

[119] H 1 (c^-r^/^X-^'x^ ;^:/u>r 

[nio] m9\z.7r^'r^^'r^ ¥"7 ^ ^«Dmnmm<D 



[011] m9{c^-r'^:^y'^>' h*9^^«Dmny</i-:^ 

[1112] n 1 {w^-r'^^x-^-r>i';^n--r -'^^-/i-s^s 

•t-[ElSSll 

[Hi 3] Hi 2^c^-r•+^:^xY vK^-r/<(7)$i^^.'^v^ 

;^(^*Jffl)i&^^i^m0J-rs/ce6(^KJ^ll 
[1114] Hi (c.i^-t-:/^X-7 7^^;;^:/U'></^^./u^g 

[His] H 1 4 fc^-ri^;=^r >' K^-f /'<(^li^^>''^/^ 
[Hie] 'iit^<D:f9:^*'^'f^::^':f\^-C'mW:<DMm,'^^i^ 
[Hi 7] i^&5fecoy^X-77^-f ;^:/U'-r/^^^/^£^S<7>ii 

4 i^:/:7>f "/u K^:lT^Sy^^ 

5 "f—^ ^< 

6 y^=^'r>K'7-<^-^ 

7 V 

8 PDP 

11 r K 

12 ::^:3r-Y V'l 
1 3 VI 
OS — v'^— hHISS 
PR 

Q 1 7 F E T 

T1~T6 F 
L 1 ~L 3 [eIiR^^/U 
VR1~VR3 "I^mjEiS^ 



[H3] 
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[112] 
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[H 1 7 1 
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